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Abstract 
This thesis investigates whether momentum trading strategies are profitable in the 
Hong Kong stock market and examines the sources of such profitability. Momentum 
portfolio is significantly profitable in the intermediate run in Hong Kong, while the 
profits become insignificant after being risk-adjusted by the Chordia and Shivakumar 
(2001) model. Contrary to the findings presented in the United States, the CAPM and 
the Fama and French model are able to explain momentum profits, but these models 
cannot capture the long run reversal. I analyze the long-run raw momentum profit 
and risk-adjusted momentum profit and the results suggest that the earnings surprise 
factor suggested by Chordia and Shivakumar (2001) along with Fama and French 
factors may explain both intermediate run momentum and long run reversal. 
After examining the long-run profitability of winner and loser portfolios 
separately, I find that the empirical results may be inconsistent with those implied by 
behavioral models and suggest that these behavioral models may not be able to 
explain momentum fiilly. However, these behavioral models may still be valid if 
investors react differently, in speed and magnitude to macroeconomic news. 
Momentum profits persist after controlling for various firm characteristics and 
some specific relationships between momentum profits and firm characteristics can 
be identified. Stock specific return strategy and factor related return strategy are 
analyzed to examine which portion of total return causes stocks to enter extreme 
iii 
portfolios. Chordia and Shivakumar factor-related return strategy obtain profits with 
a magnitude close to those attained by total return momentum strategy. Additional 
evidences further support the view that the Chordia and Shivakumar model captures 
momentum profitability. However, I argue that unless the earnings surprise factor 
itself is a risk factor, no conclusions could be made regarding whether momentum 






本資產定價模型（CAPM)及Fama and French模型能解釋動量利潤，但此二個模 
型並不能解釋長期相反現象。本人分析長期基本動量利潤及風險調節利潤，發 










證據支持Chordia and Shivakumar模型能捕捉動量利潤。可是本人認爲除非意外 
公司利潤因素是一風險因素，我們不能定論動量現象是否與有效率市場假設 
(efficient market hypothesis)不符。 
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The efficient market hypothesis suggests that future stock prices cannot be 
predicted by investors using historical information. However, empirical evidence has 
uncovered various price anomalies which seem to contradict the efficient market 
hypothesis. Perhaps the two anomalies gaining most attention recently are the 
intermediate horizon momentum phenomenon suggested by Jegadeesh and Titman 
(1993) and the phenomenon of long-term reversal explored by DeBondt (1985). 
Momentum effect signifies that past winners on average continue to outperform past 
losers over an intermediate horizon of three to twelve months, while long-term 
reversal means that past losers on average outperform past winners over a long 
horizon of three to five years. Fama and French (1996) suggest that their three-factor 
model can explain long-term reversal, especially with regard to the book-to-market 
factor. However, momentum effect remains as the anomaly which cannot be 
explained by their model. 
This thesis aims at scrutinizing whether momentum trading strategies are 
profitable in the Hong Kong equity market and examining the sources of such 
profitability. There are a host of reasons why Hong Kong is chosen in the analysis. 
Analysis and explanations pertaining to momentum profitability beyond the U.S. 
market have received limited attention from previous studies. Jegadeesh and Titman 
(2001) evaluate different alternative explanations of momentum profits using United 
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States data while Rouwenhorst (1998) verifies the existence of momentum profits in 
European countries. However, such profits have yet to be analyzed in depth using 
non-U.S. data. Detailed analyses using non-U. S. data are necessary to gauge the 
robustness of the United States findings against data-snooping bias and to evaluate 
alternative explanations of momentum profitability. 
Though Hong Kong has a developed equity market, it does not have a 
well-developed debt market. Although institutional investors in Hong Kong can 
invest in foreign debt, small investors in Hong Kong have limited access to the debt 
market. Usually, the small investors are uniformed investors. Hence, majority of 
invested funds of uninformed investors are channeled into its equity market. Besides, 
there are no restrictions on foreign investment in the Hong Kong equity market. On 
the other hand, small investors in the United States may use debt securities as 
investment substitutes, which may affect their investment behavior in the equity 
market. If momentum is caused by difference in information diffusion between 
informed and uninformed investors as suggested by Hong and Stein (1999), the 
momentum profit may be affected by the investment behavior of uninformed 
investors. Considering the profitability of momentum strategies in Hong Kong may 
partly mitigate the influence of the debt market on uninformed investors, if any, in 
the United States. 
As the Hong Kong Monetary Authority has implemented a peg exchange rate 
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system between the United States dollar and the Hong Kong dollar, currency 
appreciation or depreciation accounts for little of the total return if United States 
investors implement a momentum strategy in Hong Kong. Therefore, analyzing data 
of the Hong Kong stock market has the advantage that an out of sample analysis can 
be performed and that momentum profits can be compared with United States results 
without considering exchange rate effects. 
In addition, the market structure of Hong Kong and the United States are 
different. The New York Stock Exchange (NYSE) and the American Stock Exchange 
(AMEX) operate on a specialist system. Each stock has a specialist, who adjusts the 
bid-ask spread to provide liquidity. Market microstmcture articles present some 
models to simulate the price adjustment process of specialist. However, whether the 
objective of specialists is profit maximization or bankruptcy prevention is still under 
debate. Therefore, if transaction costs or trading volume play a crucial role in 
explaining momentum profits as suggested by Lesmond, Schill and Zhou (2001) and 
Lee and Swaminathan (2000), then given that the specialist systems in NYSE and 
AMEX may affect transaction costs and trading volume based on the specialists' 
behavior, it follows that the specialist system may subsequently distort the outcomes 
of momentum analysis. The Stock Exchange of Hong Kong, on the other hand, is a 
pure auction market without specialists, which can mitigate the specialist effect in the 
analysis. 
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Of course this is not the first study in momentum profitability using Hong Kong 
stock market data. Chui, Titman and Wei (2001) and Hameed and Kusnadi (2002) 
investigate the existence of momentum profitability in eight and six Asian countries 
respectively, Hong Kong being included in both. Interestingly, the two studies 
presented opposite findings in that Chui, Titman and Wei (2001) suggest that 
momentum profits are significant in Hong Kong and the profits are larger for 
momentum portfolios characterized by small market capitalization, low 
book-to-market ratio and high stock turnover, while Hameed and Kusnadi (2002) 
argue that momentum profits are not significant in Hong Kong. 
The present study is different from the above studies in that it presents a country 
specific analysis instead of analyzing a pooling of stocks in Asian stock markets, 
where the result of the latter analysis is highly subject to movements in exchange 
rates. Moreover, this study tries to investigate whether momentum profitability in 
Hong Kong can be accounted for by different potential explanations, including both 
risk-based explanations and firm characteristics based explanations. Further, I am 
going to show that the results obtained by Hameed and Kusnadi (2002) might be due 
to their failure to isolate the influence of small and illiquid stocks. 
Jegadeesh and Titman (1993, 2001), Lee and Swaminathan (2000) and 
Rowenhorst (1998) considered momentum strategies with various formation periods 
and investment periods, while most of the other momentum studies focus on the 
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six-month formation period and six-month investment period strategy ((J = 6,K = 6) 
strategy). Few studies concern themselves with strategies of other formation periods 
and investment periods in Asian markets. Although the {J = 6, K = 6) strategy is 
shown to be profitable for most of the major countries in the world (Rouwenhorst 
(1998，1999) and Chui, Titman and Wei (2001))，the time series pattern of 
momentum profits may differ across markets and conducting long term analysis on 
momentum profits provides verifications for the suggested behavioral models of 
Barberis, Shleifer and Vishny (1998)，Daniel, Hirshleifer and Subrahmanyam (1998) 
and Hong and Stein (1999). Hence, I explore the persistence and significance of 
momentum trading strategy by utilizing different formation and investment periods 
in this study. 
According to Jegadeesh and Titman (1993) and Grundy and Martin (2001), 
momentum profits in January are significantly negative and have a distortive effect 
on the overall momentum profits. Therefore, I examine whether momentum 
profitability has a significantly different profit in certain month of a year in Hong 
Kong, analogous to the January effect in the United States. 
Numerous studies attempt to explain momentum profits in terms of stock 
characteristics. Jegadeesh and Titman (1993) form momentum portfolios for different 
size groups and fail to find a significant relationship between momentum profits and 
size when all stocks are included in the analysis, while Hong and Stein (2000) 
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observe that smaller size momentum portfolios attain higher profits only when firms 
with market capitalization above the 20'^ percentile NYSE / AMEX breakpoint in 
each month are included in their study. Daniel and Titman (1999) reveal that low 
book-to-market momentum portfolios on average produce higher returns than high 
book-to-market momentum portfolios. Lee and Swaminathan (2000) discover that 
low volume losers outperform high volume losers but low volume momentum 
strategies underperform high volume portfolios. On the other hand, Lesmond, Schill 
and Zhou (2001) argue that the pattern observed from the market capitalization effect 
may actually come from the share price effect, presumably due to difference in 
transaction costs of stocks in different share price classes. Moskowitz and Grinblatt 
(1999) argue that momentum profit is the consequence of industry momentum. 
However, the above studies are confined by the use of United States data only. 
Factors contributing to momentum profits in United States and those contributing to 
momentum profits in other markets may not be the same. Although Chui, Titman and 
Wei (2001) and Hameed and Kusnadi (2002) perform one factor sorting analysis 
using Asian markets data, neither of them has tried to control for two factors at the 
same time. In this study, sorting method is applied to control for the size factor, 
book-to-market factor, stock price, industry factor and turnover factor when 
implementing the momentum strategy. 
Jegadeesh and Titman (1993) report that beta risk is not related to momentum 
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profits and Grundy and Martin (2001) and Jegadeesh and Titman (2001) further 
document that the Fama and French three-factor model cannot explain momentum 
profits either. Chordia and Shivakumar (2001) suggest that adding an earnings 
surprise factor to the Fama and French three-factor model can capture a significant 
portion of the momentum profits. As documented by Griffin (2002)，the Fama and 
French model has different explanatory power in different countries and therefore it 
is possible that the Fama and French model is able to capture the momentum profits 
in other countries outside the United States. Therefore, in this thesis, the momentum 
profits are risk-adjusted by numerous factor models to see whether any of these 
factor models can explain the profitability of momentum trading in Hong Kong. 
Hence, the explanatory power of various factor models with regard to the pricing of 
risky securities is examined indirectly using Hong Kong data. 
I discover that the momentum profitability in Hong Kong is significant in the 
intermediate run, while the profits become insignificant after being risk-adjusted by 
the Chordia and Shivakumar model. Contrary to the findings using data in the United 
States, the CAPM and the Fama and French model can explain such profits, but these 
models cannot capture the long run reversal. I analyze the long-run raw momentum 
profit and risk-adjusted momentum profit. The results suggest that the earnings 
surprise factor suggested by Chordia and Shivakumar (2001) along with Fama and 
French factors can explain both intermediate run momentum and long run reversal. 
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I examine the long-run profitability of winner and loser portfolios separately. I 
find that the empirical results may be inconsistent with those implied by behavioral 
models and suggest that these behavioral models may not be able to explain 
momentum fully. However, these behavioral models are still valid if winner and loser 
portfolios react differently, in speed and magnitude to macroeconomic news and the 
underreaction and overreaction phenomenon completes before the investment period. 
I find that momentum profits persist after controlling for various firm 
characteristics and some specific relationships between momentum profits and firm 
characteristics can be identified. Stock specific return strategy and factor related 
return strategy are analyzed to examine which portion of total return causes stocks to 
enter extreme portfolios. Chordia and Shivakumar factor-related return strategy 
obtain profits with a magnitude close to those attained by total return momentum 
strategy. Additional evidences further support the view that the Chordia and 
Shivakumar model captures momentum profitability. However, I argue that unless 
the earnings surprise factor itself is a risk factor, no conclusions could be made 
regarding whether momentum conflicts with the efficient market hypothesis. 
The remainder of the thesis is organized as follows. Section II contains the 
literature review. It is divided into three subsections to present studies in three major 
research areas: the existence and persistence of momentum profitability, possible 
explanations of momentum profits including those proposed by behavioral models 
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and evaluations of these potential explanations. Section III describes the data and the 
methodologies used in this thesis. Section IV presents the empirical results. 
Subsections A, B and C depict momentum profitability and the characteristics of 
momentum portfolios. Subsection D analyzes the risk-adjusted return of momentum 
portfolios using different factor models. Subsection E investigates the long run 
profitability of winner, loser and zero-cost momentum portfolios. Momentum 
profitability after firm characteristics are controlled is presented in subsections F. 
Subsection H scrutinizes two alternative momentum strategies, stock specific return 
strategy and factor related return strategy, to assess why stocks enter winner and 
loser portfolios. Finally, section V concludes the thesis. 
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II. Literature Review 
A. Existence and Persistence of Momentum Profitability 
Jegadeesh and Titman (1993) first suggest that momentum strategy can attain 
significant profits in the United States, while such profits cannot be explained by 
reference to market risk premium. Jegadeesh and Titman (2001) further note that, 
after the momentum phenomena were widely documented, momentum profits still 
exist. Therefore, momentum profits cannot be driven away by the potential change in 
the demand for the constituent stocks of "winner" and "loser" portfolios induced by 
momentum trading strategies. Rouwenhorst (1998, 1999) documents that momentum 
exists in a sample of 12 European markets and 20 emerging markets, and Chui, 
Titman and Wei (2001) suggest that, apart from Japan and Korea, momentum profits 
can be obtained in eight Asian markets. Bildik and Giilay (2002) also find that price 
momentum and reversal appear in the Istanbul Stock Exchange. Chan, Hameed and 
Tong (2000) discover that momentum profits exist when the strategy is implemented 
on stock market indices and Okunev and White (2003) suggest that momentum 
strategy implemented on currencies can obtain significant profits. The persistence of 
profitable momentum strategies has been uncovered in the historical data of various 
countries; hence, the findings are unlikely to be the consequence of data-snooping 
bias. However, the focus of recent controversies centers on potential sources of such 
profitability. 
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B. Potential Sources of Momentum Profitability and Behavioral Models 
Explanations 
Voluminous papers have tried to identify the sources of profitability of 
momentum strategies. Jegadeesh and Titman (1993，2001) provide evidence that 
risk-adjusted returns of the CAPM and the Fama and French three-factor model 
cannot explain momentum profitability. Grundy and Martin (2001) also argue that 
risk-adjusted returns of the Fama and French three-factor model can explain the 
variability of momentum profits, but not their mean returns. Conrad and Kaul (1998) 
suggest that momentum profits can be explained by the cross-sectional variations of 
returns of individual securities. On the other hand, Lewellen (2002) reports that 
momentum profits are attributed to excess covariance among stocks. 
Some researchers relate momentum profits to industry or macroeconomic 
factors. Moskowitz and Grinblatt (1999) argue that momentum profits come from 
industry momentum. Once the industry effects are controlled by using a "random 
industry strategy", the momentum profits become insignificant. Chordia and 
Shivakumar (2002) show that several macroeconomic variables can describe 
momentum profitability and momentum can be explained by time-varying expected 
returns. Chordia and Shivakumar (2001) suggest adding an earnings momentum 
factor to the Fama and French three-factor model. They believe that this factor 
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subsumes the momentum effect. 
Lee and Swaminathan (2000) suggest that trading volume can be used to predict 
momentum profits. They propose a momentum cycle hypothesis to describe the 
dynamic relationship between trading volume and momentum. Hameed and Kusnadi 
(2002) provide evidence that the country-neutral momentum profits in Asian markets 
disappear once the size and trading volume are controlled and therefore suggest that 
the factors contributing to momentum profits in Asian markets are different from 
those in the United States. 
Since the risk-based explanations based on CAPM and the Fama and French 
model cannot fully explain momentum profits, some researchers attribute momentum 
and contrarian profitability to irrational market behavior, especially to underreaction 
and oveireaction phenomena. Jegadeesh and Titman (1995) argue that stock prices 
overreact to firm specific information and delay in reacting to common factors, 
which explains contrarian profits. Chan, Jegadeesh and Lakonishok (1999) suggest 
that momentum is the result of investors reacting slowly to companies' earnings 
related information. 
Barberis, Shleifer and Vishny (1998) develop a model based on two 
psychological phenomena, conservatism and representative heuristic to explain 
underreaction and oveireaction. Conservatism refers to the investors who tend to 
change their beliefs to new information at a slower rate than the rate suggested by a 
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rational Bayesian benchmark. Representative heuristic refers to those investors who 
tend to believe that past price trend is an indicator of the companies' future growth 
potential, even though this may ignore that a period of high growth is unlikely to 
repeat itself and hence they overvalue the company. 
Daniel, Hirshleifer and Subrahmanyam (1998) propose another model based on 
two other psychological biases, over-confidence and biased self-attribution, to 
explain irrational behaviors. Over-confidence occurs when investors overestimate 
their forecasting ability or underestimate their forecasting errors. Biased 
self-attribution refers to the degree of over-confidence based on the extent of 
investors' private signals. Investors tend to believe in their private information even 
though their private information does not agree with the public information. As a 
result, investors tend to overreact to private information and underreact to public 
information. 
Hong and Stein (1999) propose another model with only two types of investors, 
informed and uninformed investors. In their follow up paper (Hong, Lim and Stein 
2000), they suggest that the persistence of price momentum could be explained by 
slow diffusion of private information from informed investors to uninformed 
investors. They argue that momentum profits are due to the gradual diffusion of 
firm-specific information, while the diffusion is slower for small-sized firms. They 
use analyst coverage and firm size as proxies to show that stocks with slower 
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information diffusion reveal a larger momentum. 
On the other hand, some researchers argue that the above price continuation and 
reversal anomalies can be justified by rational behavior. Chen and Lee (2002) 
suggest that the momentum effect can be explained by a rational model assuming 
investors have heterogeneous beliefs, as opposed to assuming there is a 
representative agent in the market. According to Johnson (2002), momentum may be 
a rational effect if the growth rate of securities is stochastic. Fama (1998) suggests 
that the appearances of different anomalies are due to chance. Lesmond, Schill and 
Zhou (2001) document that, after considering the costs of implementing momentum 
strategies, arbitrageurs actually cannot obtain profits since previously documented 
momentum profits are less than these transaction costs. 
C. Evaluations of Possible Explanations 
Since there are conflicting views on the explanations of the persistence of 
momentum profits, numerous studies attempt to evaluate potential sources of such 
profits. Grundy and Martin (2001) argue that momentum profits can be explained 
neither by cross-sectional dispersion in the stocks' average return documented by 
Conrad and Kaul (1998)，nor by an industry factor as suggested by Moskowitz and 
Grinblatt (1999). Jegadeesh and Titman (2001) use the characteristics of cumulative 
returns of momentum portfolios subsequent to the investment period to show that the 
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postholding period return is consistent with the behavioral models suggested by 
Barberis, Shleifer and Vishny (1998)，Daniel, Hirshleifer and Subrahmanyam (1998) 
and Hong and Stein (1999) but does not agree with the Conrad and Kaul (1998) 
hypothesis. Jegadeesh and Titman (2002) have further claimed that the finding by 
Conrad and Kaul (1998) that momentum profits are attributable to cross-sectional 
variations in expected returns is the result of small sample biases. 
Griffin, Ji and Martin (2001) argue that macroeconomic variables cannot explain 
momentum profits by analyzing the explanatory power of macroeconomic variables 
on momentum profitability. They argue that momentum profits are significant 
regardless of the growth of the economy. 
Daniel and Titman (1999) suggest that growth stocks have growth options which 
are difficult to evaluate and investors are overconfident of their belief in these stocks. 
Hence Daniel and Titman use the book-to-market ratio as a measure of 
overconfidence and find that low book-to-market momentum portfolios outperform 
high book-to-market portfolios, which supports the psychological model of Daniel, 
Hirshleifer and Subrahmanyam (1998). 
Cooper, Gutierrez Jr. and Hameed (2002) employ market returns prior to the 
portfolio formation date as an indicator of whether a market is bullish or bearish and 
show that a momentum effect appears mainly after bullish markets and reversals 
appear mainly after bearish markets. This finding implies that momentum effects do 
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not always appear before reversals and therefore the reversals seem not to be a 
correction of prior momentum mispricing. They conclude that the models suggested 
by Daniel, Hirshleifer and Subrahmanyam (1998) and Hong and Stein (1999) cannot 
fully explain momentum and reversal patterns. 
By examining portfolios of real estate investment trusts (REITs), Chui, Titman 
and Wei (2002) show that there exists a momentum effect within an industry. This 
finding disagrees with the results documented by Moskowitz and Grinblatt (1999). 
Moreover, Chui, Titman and Wei (2002) further show that there is a stronger 
momentum effect in REITs during the post-1990 period than there was during the 
pre-1990 period. This supports the model presented by Daniel, Hirshleifer and 
Subrahmanyam (1998), while it contradicts the model presented by Hong and Stein 
(1999), that momentum effect is stronger when there is a larger valuation uncertainty. 
By investigating European stock markets using a portfolio-based regression analysis, 
Nijman, Swinkels and Verbeek (2002) also suggest that momentum profits are 
mainly driven by stock-specific effects, while industry and country momentum do 
not play an important role in explaining momentum profitability in European 
markets. 
Lesmond, Schill and Zhou (2001) show that the proxies used in the information 
diffusion explanation of momentum profits suggested by Hong and Stein (2000) are 
inversely correlated with the transaction costs of implementing momentum strategies. 
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Using stock price as a sorting criteria, Lesmond, Schill and Zhou (2001) find that 
momentum profits appear in low price, medium market capitalization stocks, which 
is not consistent with Hong and Stein's (1999) information diffusion explanation. 
Korajczyk and Sadka (2002) employ the models of Glosten and Harris (1998) 
and Breen, Hodrick and Korajczyk (2002) to estimate transaction costs of 
momentum portfolios and find that momentum profits do not vanish due to 
transaction costs until at least 5 billion United States dollars (relative to market 
capitalization of December 1999) are invested in momentum-based portfolios. This 
latter finding suggests that momentum profits are robust in relation to transaction 
costs. 
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III. Data and Methodology 
A. Portfolio Formation 
The monthly stock and market returns data and accounting data of individual 
stocks listed on the Stock Exchange of Hong Kong from January 1980 to December 
1999 are obtained from the Pacific-Basin Capital Markets (PACAP) database. The 
monthly stock and market returns with cash dividend reinvested are used in the 
analysis. Only common stocks are included and stocks with missing beginning of 
month stock price, end of month stock price, or number of shares outstanding are 
excluded�Moreover, many small stocks listed on the Stock Exchange of Hong 
Kong are infrequently traded. Including these stocks in the formation of momentum 
portfolios would have adversely affected the result. To partially mitigate this 
non-synchronize trading problem, stocks are ranked in ascending order in each 
month by their market capitalization at the beginning of the month and stocks having 
market capitalization below the percentile are excluded from the sample.^ 
Following the portfolio formation methodology of Jegadeesh and Titman (1993), 
in each month, all stocks are sorted in ascending order by their past J-month (7= 3, 6, 
9 or 12) cumulative return. Then the stocks are divided into five groups according to 
the quintile return values. Instead of following Jegadeesh and Titman's (1993) 
‘ 2 . 2 % of the observations in the entire sample are excluded due to missing values. 
2 The median market capitalization of excluded stocks is HKD 103 million, while the median market 
capitalization of the remaining stocks is HKD 762 million. 
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decile-classification, I choose to divide the stocks into quintile groups to ensure that 
there are adequate stocks in each quintile portfolio so that the momentum portfolios 
are well-diversified, especially during the period 1981-1985.3 Both the equally and 
value weighted portfolios are formed for each quintile group. The group with the 
highest past J-month cumulative return is called the winner group (W) and the group 
with lowest past /-month cumulative return is called the loser group (L). Zero-cost 
portfolios are constructed by longing the winner group portfolio and shorting the 
loser group portfolio (W-L). In order to eliminate the short run stock return reversal 
effect documented by Jegadeesh (1990) and Lehmann (1990), one month is skipped 
between the formation period and the holding period {S = 1).4 The portfolios are 
held for K months {K = 3, 6, 9 or 12). In order to increase the power of the test, 
overlapping strategy is used in the analysis. In each month, — of the portfolios are 
K 
rebalanced, but not the remaining 1 —丄 of the portfolios. As a result, the return of 
K 
this strategy in each month is the simple average of monthly returns of K zero-cost 
investment portfolios in the month. Newey-West consistent covariance estimator 
(1987) is used to adjust for the standard error of the portfolio returns. If stocks have 
missing monthly returns during the formation period, such stocks are excluded from 
3 The analysis is replicated using decile-classification of stocks. The (J = 6, K = 6, S = I) strategy 
attains monthly returns of 1.60 percent (f = 3.11) and 1.78 percent (/ = 2.61) for the equally weighted 
and the value weighted portfolios respectively, which are slightly higher than the corresponding 
returns obtained using quintile-classification of stocks. However, results using quintile-classification 
are presented to minimize the potential small sample bias. 
4 However, the non-skipping strategy {S = 0) is also considered for reference purposes. 
19 
the momentum portfolio formation. If a constituent stock of winner or loser 
portfolios has missing monthly returns during the investment period, a zero weight is 
assigned to the stock and the portfolio is rebalanced at the month end, while the 
weights are unaffected in other months. As the {J = 6, K = S = 1) strategy is the 
most widely discussed strategy, I focus on the {J = 6, K = 6, S = 1) strategy in 
subsequent analysis. 
B. Risk-Adjusted Momentum Profits 
Momentum strategies may earn profits just because they are a compensation for 
bearing the risk of the zero-cost momentum portfolio. Risk-adjusted returns are 
analyzed to assess whether momentum profitability can be captured by risk-based 
models. 
Risk-adjusted portfolio returns are calculated using the Capital Asset Pricing 
Model (CAPM), Fama and French three-factor model and the four-factor model 
proposed by Chordia and Shivakumar (2001). The monthly value weighted market 
return with cash dividend reinvested is used as the market return^ and the one month 
Hong Kong Interbank Offer Rate (HIBOR) is chosen as the risk-free rate for these 
models. As the 1-month HIBOR is supplied only at the end of each quarter after the 
fourth quarter of 1994 by PACAP，I obtained the 1-month HIBOR at the end of each 
5 Analysis using the monthly equally weighted market return with cash dividend reinvested as the 
market return is also performed and similar results are obtained. 
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month from the website of the Hong Kong Monetary Authority instead. As the 
1-month HIBOR rate has been available since January 1982, the sample period of the 
risk-adjusted return analysis is performed from January 1982 to December 1999. 
The following models are utilized for risk-adjustment: 
1. Capital Asset Pricing Model (CAPM) (Sharpe (1964) and Lintner (1965)) 
E{r^r)-rfr=Pi{E{r„^r)-rrr), (1) 
where r.^  = return of security i at time r 
= return of risk free security at time r 
= return of market portfolio at time r 
/?, = factor loading of security i on market premium 
2. Fama and French Three-Factor Model (Fama and French (1996)) 
) — r 六 = A 胁 町 ) 一 Ov) + h 风 HMLT ) + s 挪MB: )， （2) 
where r.^  = return of security i at time r 
r^ r = return of risk free security at time T 
r^ ^ = return of market portfolio at time r 
H M L T = book - to - market factor (High Minus Low) at time T 
5MB^ = size factor (Small Minus Big) at time r 
Pi = factor loading of security i on market premium 
h. = factor loading of security i on book -to - market factor 
5,. = factor loading of security i on size factor 
3. Chordia and Shivakumar Four-Factor Model (Chordia and Shivakumar (2001)) 
21 
Einr)-尸六=A mr町)一 ) + h 卿MLT ) + s^EiSMB^) + p,E{PMN^), (3) 
where R): = return of security i at time T 
r介=return of risk free security at time T 
= return of market portfolio at time T 
H M L T = book - to - market factor (High Minus Low) at time r 
S M B T = size factor (Small Minus Big) at time r 
PMN^ = earnings surprise factor (Positive Minus Negative) at time T 
Pi = factor loading of security i on market premium 
h. - factor loading of security i on book - to - market factor 
Sj = factor loading of security i on size factor 
Pi = factor loading of security i on earnings surprise factor 
Book value of equity is defined as the PACAP book value of stockholders' 
equity plus balance sheet deferred taxes (if available). Book-to-market ratio is 
calculated by book value of equity at the last fiscal year end, divided by the market 
equity at the end of the previous fiscal year end. The definitions and estimations of 
size and book-to-market factors of the three-factor model follow Fama and French 
(1996)，except that the sorting process is performed every month because stocks in 
Hong Kong have different fiscal year end months. 
According to Chan, Jegadeesh and Lakonishok (1999)，Standardized 
Unanticipated Earnings (SUE) is used as the measure of earnings surprise. However, 
in the I/B/E/S database, few quarterly earnings for the firms in Hong Kong are 
recorded so the definition of SUE for stock i is augmented as 
S U E � “ = e ' ’ ' � , (4) 
where 
e“, = most recently announced annual earnings per share as of month t for 
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stock i 
= annual earnings per share twelve months ago for stock i 
cr,, = standard deviation of unexpected earnings e., - e. , over the 
preceding five years 
Earnings data are available on a yearly basis and therefore SUE for each stock is 
revised yearly. In each month, the earnings surprise factor PMN is constructed from 
SUE following Chordia and Shivakumar (2001” Actual earnings and earning 
forecasts data are obtained from I/B/E/S International Summary File. 
Factor loadings are estimated using observations during the investment period. 
The risk-adjusted returns in each month are obtained and monthly risk-adjusted 
returns are taken as the average of all risk-adjusted returns during the investment 
period. In the case of CAPM, the monthly risk-adjusted return is 
- P Z K - L . R - " R - PW-L ( 。 - FFR ) } ⑶ A r=/ 
where rw-L denotes the monthly return of the zero-cost (winner minus loser) 
momentum poitolfio. Similarly, the monthly Fama and French risk-adjusted and 
Chordia and Shivakumar risk-adjusted returns are 
1 t+K / Y 
and 
6 According to Chan, Jegadeesh and Lakonishok (1999), the six-month moving average of past 
changes in earning forecasts by analysts {REV6) can be used as another proxy for the measure of 
earnings surprise. REV6 is preferred rather than SUE as REV6 is updated monthly, while SUE is 
updated yearly due to data availability constraints. However, after I replicate the analysis by 
constructing the factor PMN using REV6, the results remain robust. Therefore I only present the 
results in which the PMN factor is constructed from SUE. 
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1 r / Y 
八 r = / 
(7) 
respectively. 
As earnings data are not available before January 1986, the sample period of 
Chordia and Shivakumar risk-adjusted return, (7)，is from January 1986 to December 
1999，while the sample periods of both CAPM risk-adjusted return, (5)，and Fama 
and French risk-adjusted return, (6)，are from January 1982 to December 1999. 
C. Momentum Profitability and Firm Characteristics 
Previous studies presented evidence that momentum profits are related to 
different firm characteristics. The characteristics include firm size, book-to-market, 
trading volume, industry, stock price and analyst coverage. Hong, Lim and Stein 
(2000) suggest that firm size and analyst coverage can be proxies for measuring 
information diffusion and they find that less covered portfolios of small size have 
higher momentum profits. According to Daniel and Titman (1999), the 
book-to-market ratio can be regarded as a measure of overconfidence and they found 
that momentum profits are higher for low book-to-market portfolios. Lee and 
Swaminathan (2000) suggest that there is a relationship between momentum profits 
and trading volume, and they find that momentum profits are higher for portfolios 
with higher trading volume. Grinblatt and Moskowitz (1999) argue that momentum 
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profits are due to industry momentum. Lesmond, Schill and Zhou (2001) suggest that 
momentum profits become insignificant after considering transaction cost and this is 
supported by their findings that momentum profits are significant for portfolios with 
low stock price. 
In order to control for these firm characteristics which may contribute to 
momentum profitability, I further classified firms into subgroups according to those 
characteristics. To ensure that there are adequate stocks in each subgroup, the stocks 
within each characteristic classification will be divided into three, instead of five 
groups as before, using the bottom 30，the middle 40 and the top 30 percentiles based 
on their past six month cumulative compound returns. Monthly market 
capitalizations and stocks' closing prices are obtained from the PACAR Firm size is 
defined as the market value at the end of the previous year. Stock turnover in a month 
is defined as the value of shares traded in the previous month divided by the market 
capitalization of the stock at the end of the previous month. The average turnover in 
the six months prior to the skipping month is used as the turnover factor of each 
stock. 
Three different sorting methods are performed to control for the effect of a 
single firm characteristic in order to facilitate the analysis of the relationship between 
factors and momentum profits: 1) The stocks are sorted by their past return and the 
factor simultaneously (two-way sort); 2) stocks are first sorted by their past return 
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and then sorted by the factor within each past return portfolio and 3) stocks are sorted 
by the factor and then sorted by past return within each factor group. As there are 
much fewer stocks in the period 1980-1985, I choose to divide the stocks into three 
groups according to the factor of interest. The stocks are classified based on the 
breakpoints of the bottom 30, middle 40 and the top 30 percentiles of the factor value 
in each month except for the price and industry factors. For the price factor, I use the 
price quintile breakpoints at the middle of the sample period to classify stocks into 
price quintile portfolios since the distribution of the sample stock price changed 
significantly during the sample period. The industry factor is controlled by forming 
industry portfolios according to the industry classification used by PACAP, which is 
the seven-group industry classification defined by the Stock Exchange of Hong 
Kong. 
Hong and Stein (1999) and Hong, Lim and Stein (2000) suggest that momentum 
profits are attributable to the slow information diffusion of stocks with less analyst 
coverage. Here similar analysis will be conducted to test the robustness of this 
argument using Hong Kong equity markets data. Number of analysts data are 
obtained from I/B/E/S International Summary File. Since analysts may be willing to 
initiate coverage on stocks with high turnover or large market capitalization to 
generate brokerage commissions, two measures of residual coverage are used to 
control for the factors influencing analyst coverage. Residual coverage is obtained by 
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regressing ln(l+ number of analysts) on In(size) and by regressing ln(l+number of 
analysts) on both In(size) and average turnover for the prior six months. Also, as 
book-to-market is known to have predictive power for returns as suggested by Fama 
and French (1992), another proxy of residual coverage is obtained by regressing 
ln(l+number of analysts) on both In(size) and book-to-market so that the forecasting 
power of book-to-market on return can be neutralized when analyst coverage is 
considered. 
Note that firm characteristics may be correlated. Firm size may be positively 
correlated with trading volume, as large market capitalization stocks attract more 
trading due to relatively lower transaction costs. Firm size and trading volume may 
also affect analyst coverage, as analysts tend to cover stocks with large size and high 
trading volume. As book-to-market has predictive power for returns, some investors 
may use it as an indicator for stock selection. The influence on momentum portfolios 
may be due to only one or both of the firm characteristics. I shall go further to 
perform a sorting analysis to control for two firm characteristics. In contrast to 
controlling for one firm characteristic by different sorting methods, I am going to use 
a three-way simultaneous sorting procedure. The stocks have to be classified into 
many more groups in this section as one more firm characteristic is considered. 
Therefore, instead of classifying stocks into three size groups as in the previous 
section, stocks are classified into two size groups, small and large, with median 
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market capitalization as the breakpoint, so that the number of groups is reduced. 
However, the grouping method remains unchanged for other factors considered. 
D. Two Alternative Momentum Strategies: Stock Specific Return Strategy 
and Factor Related Return Strategy 
As documented by Grundy and Martin (2001), two alternative momentum 
strategies can be used to classify stocks into winner and loser portfolios. For any 
security i with a AT-factor model, 
厂,T - r-f, = a , , + + f^K^kr + 右 , > ， T = T - S - 35,T - S - 34,，T - S 
k=l 
(8) 
where D^ = \ 
[0, otherwise 
\ 1, when one month is skipped 
0, when there is no skipping 
Total return of each stock i in each month can be decomposed into three parts, a 
stock specific portion (factor-unexplained portion) during the formation period a " , 
K 
a factor explained portion and regression residuals Profitability of 
k=l 
the total return momentum strategy may merely reflect momentum in a component of 
the total stock returns. If the factor model has adequate explanatory power, stocks 
may enter extreme portfolios because of the factor related portion of the total return. 
Two alternative momentum portfolios are constructed by utilizing the stock specific 
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portion and the factor related portion of the total stock returns as the sorting 
criterions. The source of momentum profits may be identified through a comparison 
between the profitability of the two alternative momentum strategies and the total 
return momentum strategy. 
The factor models described above, including the Capital Asset Pricing Model, 
the Fama and French model, and the Chordia and Shivakumar model, are used for 
arriving at different stock specific portions and factor-related portions of total return. 
In each month, the stock specific return and the factor loadings on the different 
factors of each stock are estimated by regression equation (8) using historical 
monthly stock return data during the previous 36 months working back from that 
month/ I did not follow Grundy and Martin (1999) by using a 60-month estimation 
window because the number of observations will be greatly reduced as the estimation 
period is too long, given the sample period in Hong Kong is only 20 years. 
For stock specific return strategy, stocks are sorted in ascending order according 
to the stock specific return, a", during the formation period. For factor related 
return strategy, the stocks are sorted in ascending order by the J-month cumulative 
T-S K A 
factor-related portion of total return, ^ • The remaining procedures 
T=T-J-S K=\ 
follow the simple momentum strategy and the returns are risk-adjusted by the 
corresponding models used in the strategies. Only the results of the strategies with 
7 Analyses are replicated by estimating the factor loadings using data during the previous 24 and 48 
months and similar results are obtained. 
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six-month formation period, six-month investment period and one month skipping 
between formation and investment period (J = 6, K = 6, S = P) will be presented. 
IV. Empirical Results 
A. Momentum Profitability in the Hong Kong Stock Market 
Table 1 illustrates the average monthly profits of the equally and the value 
weighted momentum portfolios for different formation periods {J) and investment 
periods (K) with one month skipped in between {S = 1) and Table 2 presents returns 
of momentum portfolios formed immediately after the formation period (S = 0). For 
all combinations of formation period and investment period, the equally weighted 
portfolios have a higher average monthly return than their corresponding value 
weighted portfolios. This demonstrates that momentum portfolios with small size 
may have a higher return than momentum portfolios with large size. The potential 
size effect will be investigated in section F when size is controlled for during the 
formation of momentum portfolios. 
When one month is skipped between the formation period and the investment 
period, the {J = 6, K = 3) strategy attains the largest profit from the equally weighted 
portfolio, with 1.19 percent per month, while the {J = 6, K = 6) strategy achieves the 
largest profit from the value weighted portfolio, with 1.07 percent per month. On the 
other hand, the {J = 9, K = 3) strategy achieves highest profit when portfolios are 
formed immediately after the formation period, with 1.33 percent and 0.98 percent 
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per month from the equally weighted and the value weighted portfolios respectively. 
Momentum profits are mainly attributed to the high return of the winner portfolios, 
regardless of the length of formation and investment periods. However, not all 
momentum portfolios obtain significant profits, especially for momentum portfolios 
with formation period J = 12 or investment period K= 12. The momentum portfolios 
in Hong Kong realize significant profits when using relatively shorter formation and 
investment periods compared with those in the United States. 
These findings are similar to the results obtained by Chui, Titman and Wei 
(2001) and are quite different from those of Hameed and Kusnadi (2002). Hameed 
and Kusnadi (2002) document insignificant momentum profits for their entire sample 
countries, including Hong Kong, during the sample period from 1981 to 1994 and the 
result remains unchanged after size and turnover factors are controlled. The 
difference in results might be due to the influence of including small and infrequently 
traded stocks in Hameed and Kusnadi's (2001) sample. 
Stocks with small capitalization, in general, attract low trading volume and 
therefore the inclusion of these stocks can seriously affect the results. Chui, Titman 
and Wei (2001) get rid of the small and infrequently traded stocks effect by analyzing 
the value-weighted momentum portfolios. However, Hameed and Kusnadi (2002) 
investigate returns of equally weighted momentum portfolios without excluding 
small stocks in the analysis. I choose to exclude small stocks rather than merely 
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consider the value weighted portfolios without excluding these stocks because 
exclusion of these infrequently traded stocks prevents such stocks from entering the 
winner or loser portfolios during the sorting process. 
Table 3 presents the subperiod analysis within the sample period. Two ten-year 
subperiods, the 1980 - 1989 period and the 1990 - 1999 period, are considered. Here 
I also replicate the momentum portfolio analysis during the sample period 1981-1994 
and 1980-1997，which are the sample periods used in Hameed and Kusnadi (2002) 
and Chui, Titman and Wei (2001) respectively, for reference. Once the stocks are 
quintile-classified and stocks having size decile rank smaller than two are excluded, 
momentum portfolios attain significant profits in all subperiods concerned. The 
magnitude of the value weighted zero-cost momentum portfolio is close to the one 
obtained by Chui, Titman and Wei (2001)，except that their returns of winner and 
loser portfolios are higher. This may be explained by their treatment of missing 
returns. Instead of rebalancing the portfolios, Chui, Titman and Wei (2001) invest in 
the value weighted market portfolios when constituents have missing returns. This 
treatment on average has approximately the same effect on both winner and loser 
portfolios. However, the effects will cancel each other out when longing winner 
portfolio and shorting loser portfolio. 
In summary, the results suggest that momentum strategies are profitable in the 
intermediate-run in Hong Kong. The conclusion is robust with respect to different 
32 
portfolio weighting schemes and sample periods. 
B. Profitability of Momentum Portfolios in Each Calendar Month 
Table 4 presents the average monthly return of winner, loser and zero-cost 
momentum portfolios in each calendar month. Both skipping {S = 1) and 
non-skipping (S = 0) cases are reported. Momentum portfolios do not consistently 
attain significant profits in all calendar months. 
Momentum portfolios obtain positive profits in all months except in February, 
April, September and November. The largest average monthly return is up to 3.27 
percent in July for the value weighted momentum portfolios with S = 1 and the 
lowest average monthly return is -1.95 percent in February for the value weighted 
momentum portfolios with 5 = 0. In February and April, the momentum profits are 
negative. In November, the average momentum profit is +1.51 (+1.36) percent for 
the equally weighted portfolio but the average return becomes -1.31 (-0.98) percent 
for the value weighted portfolio, with S = \ {S = 0). The results are similar in 
September in that positive average profit is obtained from the equally weighted 
momentum portfolio while negative average profit is achieved from the value 
weighted momentum portfolio, although the results are not statistically significant. 
In August and October, although winner and loser portfolios both lose on 
average, loser portfolios lose more than winner portfolios and therefore the zero-cost 
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momentum portfolios recorded positive average returns in these calendar months. In 
these months, the momentum profitability mainly comes from large negative average 
return by shorting the losers while the profitability of the remaining months mainly 
comes from large positive average return for winners. 
The equally weighted momentum portfolios do not consistently achieve a higher 
return than value weighted momentum portfolios in all calendar months. This 
suggests that equally weighted momentum portfolios only perform better than value 
weighted portfolios on average throughout the year. The momentum portfolio does 
not attain significant negative return in any calendar month. Therefore the results 
suggest that momentum portfolios in Hong Kong are not affected significantly by a 
year-end effect, if any, which is analogous to the January effect in the United States. 
C. Properties of Momentum Portfolios 
Table 5 presents the mean and median size decile ranks, mean and median 
market capitalization, and average factor loadings of the constituent securities of 
portfolios on various factor models. Jegadeesh and Titman (1993, 2001) find that 
winner and loser portfolios have the smallest size decile rank among the past return 
groups in United States. In Hong Kong stock market, the loser portfolio has the 
lowest average size rank compared with other past return portfolios. Although the 
constituents of the loser portfolio have smaller size than those of other past return 
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portfolios, constituents of the winner portfolio do not appear to have smaller size. 
However, the size decile rank of the winner portfolio is smaller than its adjacent past 
return portfolio. The conclusion is the same when median market cap is considered. 
The results are similar to those obtained in the United States. 
Winner and loser portfolios load heavily on market premium regardless of the 
models being considered. Winner portfolios have a high loading on the 
book-to-market factor. Generally the loading decreases monotonically from winner 
portfolio to loser portfolio. However, the loading varies greatly when different factor 
models are considered. When the Fama and French model is used, the loadings of a 
winner portfolio and loser portfolio are 0.270 and 0.173 (difference = 0.096) 
respectively, while the loadings increase to 0.273 and 0.306 (difference = -0.034) 
respectively when the Chordia and Shivakumar model is used. 
When the Fama and French model and the Chordia and Shivakumar model are 
used, both winners and losers on average load heavily on size factor. For both models, 
the loadings on the size factor exhibit only a small difference, with 0.626 for losers 
and 0.606 for winners. Under Chordia and Shivakumar model, all past return 
portfolios have a negative loading on the earnings surprise factor, with winner and 
loser portfolios more negatively loaded on the factor. 
The results suggest that winner and loser portfolios have different risk 
exposures. The winner portfolio has a heavy loading on the book-to-market factor 
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and the earnings surprise factor. The results are similar to the results in the United 
States documented by Jegadeesh and Titman (2001) and Chordia and Shivakumar 
(2001). 
D. Risk- adjusted Return of the Zero-cost Momentum Portfolio 
Table 6 illustrates the risk-adjusted returns of momentum trading strategies, 
with panel A and panel B reporting the equally weighted and the value weighted 
portfolio returns respectively, for different formation periods, investment periods and 
factor models. After being risk-adjusted by CAPM, the Fama and French model and 
the Chordia and Shivakumar model, the momentum profits in the intermediate term 
become insignificant. 
However, when the monthly returns are risk-adjusted in accordance with the 
Fama and French model, the risk-adjusted returns are significantly negative for the 
value weighted strategies with a relatively long formation period (7 = 9 , 12) and 
investment period {K = 9，12). This finding implies that the Fama and French model 
cannot fully explain intermediate term momentum profitability although it captures 
momentum profits with a short formation period {J= 3, 6) and investment period {K 
=3，6). It also suggests that Fama and French model may not capture long term 
reversal. 
The last three columns of table 3 report the risk-adjusted monthly returns of 
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zero-cost momentum portfolios in different subperiods. If the sample period is from 
1980 to 1997，the equally weighted CAPM risk-adjusted momentum returns remain 
significant. This suggests that CAPM cannot fully explain intermediate run 
momentum profits. On the other hand, the momentum profits become insignificant 
after being risk-adjusted by Chordia and Shivakumar model in all subperiods 
considered. Although the Fama and French risk-adjusted returns are also 
insignificant in all subperiods concerned, the Chordia and Shivakumar risk-adjusted 
returns generally have smaller magnitudes than the Fama and French risk-adjusted 
returns. This is obvious in the subperiod 1990-1999，as the firms covered by analysts 
are increasing dramatically during this period. This suggests that Chordia and 
Shivakumar model have a higher explanatory power of momentum profits and 
supports the view that the addition of the earnings surprise factor in the Fama and 
French model can better explain the momentum profitability. 
The results indicate that intermediate-run momentum profits can be explained 
by the Chordia and Shivakumer factors during the investment period, which is robust 
to different subperiods, lengths of formation period and lengths of investment period, 
and the results are comparable to the evidence presented by Chordia and Shivakumar 
(2001). 
E. Long-run Profitability of Momentum Portfolios 
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Momentum strategies are implemented with holding period (K) from one month 
to 36 months to explore the influence of different holding periods on momentum 
profits. Figure 1 plots the cumulative returns of equally weighted and value weighted 
momentum portfolios with different investment horizons. Results of the portfolios 
formed with = 1 are reported since analogous results with = 0 are qualitatively 
similar. 
For the equally weighted momentum portfolio, the average cumulative return 
reaches its maximum on the sixth investment month and becomes negative after 
holding for about two years. On the other hand, the cumulative return of the value 
weighted momentum portfolio attains its maximum after holding for eleven months 
and declines to zero after holding for 30 months. The equally weighted momentum 
portfolio has a higher return than the value weighted momentum portfolio during the 
first six to eight investment months but the value weighted portfolio outperforms the 
equally weighted portfolio afterwards. This suggests that momentum portfolios in 
different size groups not only have different magnitudes of momentum profits, but 
they also have different sustainability of profits over a long horizon. 
The results suggest that the relationship between magnitude of momentum 
profit and the length of investment horizon has a similar pattern to that documented 
in the United States. However, it is premature to conclude the results are supporting 
the proposed behavioral models. 
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Momentum means that winners continue to outperform losers, which is a 
cross-sectional phenomenon. It is not the same as positive autocorrelation, which is a 
time series effect. Let d = rw-尸i，where rw and r丄 are the returns of winner and loser 
portfolios respectively. Models should explain why the spread d is large and positive 
in an intermediate horizon and it becomes negative in the long run. 
Barberis, Shleifer and Vishny (1998) argue that intermediate run momentum 
and long run reversal can be explained by a model using two psychological ideas, 
conservatism and representative heuristic. Daniel, Hirshleifer and Subrahmanyam 
(1998) propose another model with other psychological phenomena, over-confidence 
and self-attribution bias. Hong and Stein (1999) suggest another model which 
assumes that only informed and uninformed traders exist in the market and they 
argue that underreaction and overreaction can be generated using this framework. 
These three models are applicable to individual securities or portfolios, suggesting 
that returns of winners and losers should have positive autocorrelation, with a turn 
from positive (negative) return to negative (positive) return in the intermediate run. 
Therefore the models imply that both winners and losers should exhibit 
"underreaction and overreaction patterns" if these three models are correct. 
Figure 2 plots the average monthly returns of winner and loser portfolios versus 
the length of the investment horizon K. The average monthly return of a portfolio is 
1 厂 & 1 
defined as 一 (1 + ) -1，where = W for the winner portfolio and p = L for 
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the loser portfolio. The average monthly return is approximately constant over time 
for the winner portfolio and increasing over time for the loser portfolio. The results 
illustrate that neither winner nor loser portfolios exhibit "correction of overreaction" 
from zero to three years. Momentum profits, which are given by the values of the 
solid line minus the values of the dotted line, are positive in the intermediate run and 
negative in the long run. Therefore, it may be misleading to refer to momentum as 
"price momentum", as is sometimes done. Instead the definition of momentum 
suggests that the spread between winners and losers demonstrates momentum. 
The patterns in Figure 1 did not consider risk of winner and loser portfolios. It is 
possible that the "underreaction" and "overreaction" pattern appears after raw returns 
of winner and loser portfolios are risk-adjusted, which supports the behavioral 
models. Besides, although momentum returns exhibit an increase in d in the 
intermediate run and a decrease in d in the long run, this pattern did not consider 
portfolio risk either. Risk factors may have actually captured the pattern of returns 
and no such patterns will appear if momentum returns are risk-adjusted. 
Risk-adjusted returns using different factor models are also considered and the 
results are graphed in Figure 3. As in the previous section, monthly momentum 
returns are risk-adjusted by CAPM, the Fama and French model and the Chordia and 
Shivakumar model. Factor loadings are estimated using observations during the 
investment period. Table 7 reports the risk-adjusted returns for different investment 
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horizons and the graphs are plotted in figure 3. For month 1 to month 5, observations 
are not enough to estimate the factor loadings of the Chordia and Shivakumar model 
and therefore only results from month 6 to month 36 are reported. For the CAPM and 
the Fama and French model, the risk-adjusted returns with an absolute value of 
significance larger than 2 are frequently obtained. Besides, "correction of 
overreaction" pattern still exists after the momentum profits are either risk-adjusted 
by the CAPM or the Fama and French model. The Chordia and Shivakumar 
risk-adjusted momentum returns are insignificant for all investment horizons, with 
the largest and smallest ^-statistics are 0.240 (0.783) and -1.549 (-1.224) respectively 
for the equally (value) weighted momentum portfolio. Moreover, the pattern of 
"correction of overreaction" disappears after the momentum profits are risk-adjusted 
by the Chordia and Shivakumar model. 
The results show that CAPM and the Fama and French model cannot fully 
capture both intermediate-run momentum and long-run reversal. The earnings 
surprise factor along with the Fama and French factors are adequate to explain both 
intermediate run momentum and long run reversal, and are able to capture the 
"correction of overreaction" pattern obtained by the momentum portfolio. 
The results seem to be inconsistent with the implications of the models 
proposed by Barberis，Shleifer and Vishny (1998), Daniel, Hirshleifer and 
Subrahmanyam (1998) and Hong and Stein (1999). However, their models can still 
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be valid if the underreaction and overreaction completes during or at the end of the 
formation period; and the magnitude and speed of the reactions to news are different 
between winners and losers. For example, if the stock price reaches its peak before 
the investment period, only the pattern of "correction of overreaction" will be 
observed from the profitability of momentum portfolios. Therefore we cannot 
conclude whether behavioral models can explain momentum profits until these 
models are further analyzed. 
Although the model proposed by Hong and Stein (1999) might not be able to 
fully explain momentum profits, Hong, Lim and Stein (2000) analyzed momentum 
profitability within a framework with analyst coverage, expecting the results to 
support the model of Hong and Stein (1999). Their study provides the insight that 
difference in information diffusion, or difference in analyst coverage, between 
winners and losers may play a role in explaining the pattern of momentum profits. 
The relationship between analyst coverage and momentum profits will be 
investigated in section F. 
F. Momentum Profitability and Firm Characteristics 
1. Momentum Profitability and Firm Size 
Table 8 reports the average monthly returns of momentum portfolios using three 
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different sorting methods for different size groups. Equally and value weighted 
portfolio returns are tabulated in panel A and panel B respectively. In almost all size 
groups, the momentum profits remain significant after firm size is controlled, 
regardless of the sorting method. This implies that firm size cannot explain 
momentum profits, which disagrees with the findings ofHameed and Kusnadi (2002). 
Although small size equally weighted portfolios outperform large size equally 
weighted momentum portfolios, medium size momentum portfolios achieve the best 
returns among all size groups. The reason may be that some infrequently traded 
stocks are still included in the analysis after excluding stocks with the smallest 20 
percent market capitalization in each month and therefore the results for the smallest 
size groups are distorted. However, it is more probable that some relatively large 
stocks within the medium size groups generate larger momentum profits than other 
stocks. This is supported by the evidence that medium value weighted momentum 
portfolios outperform their corresponding equally weighted momentum portfolios. 
To conclude, no obvious relationship between firm size and momentum 
profitability can be observed when only firm size is controlled for. The findings are 
analogous to the results obtained using Hong Kong data by Chui, Titman and Wei 
(2001) but different from the findings of Hong, Lim and Stein (2000). In later 
sections, other factors along with firm size will be controlled to examine the 
influence of firm size on momentum profitability in the factor groups. 
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2. Momentum Profitability and Book-to-market Ratio 
Table 9 illustrates the average monthly returns of momentum portfolios in 
different book-to-market groups. Panel A presents returns of equally weighted 
portfolios and panel B demonstrates the value weighted portfolios returns. 
Momentum portfolios continue to achieve significant profits for medium and low 
book-to-market groups. High book-to-market momentum portfolios cannot attain 
significant profits for all sorting methods. High book-to-market winner (loser) 
portfolios outperform low book-to-market winner (loser) portfolios. However, the 
low book-to-market zero-cost momentum portfolio on average earns a significantly 
higher return than the high book-to-market zero-cost momentum portfolio. The 
results are robust to different sorting methods for equally weighted portfolios. The 
results are close to the findings presented by Daniel and Titman (1999). 
Similar results are obtained for the value weighted strategies but the relationship 
between book-to-market and momentum profit is not as clear as that of the equally 
weighted portfolios. Medium book-to-market momentum portfolios achieve better 
returns than high and low book-to-market momentum portfolios. This suggests that 
the pattern may vary if portfolios are further divided into different size groups. This 
will be explored in depth later when momentum portfolios are formed with both size 
and book-to-market classifications. 
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3. Momentum Profitability and Trading Volume 
Momentum profits of each trading volume group are presented in Table 10, with 
equally weighted returns in Panel A and value weighted returns in Panel B. Low 
trading volume winner (loser) portfolios outperform high trading volume winner 
(loser) portfolios. High trading volume zero-cost equally weighted portfolios earn 
significantly higher returns than the corresponding low trading volume zero-cost 
portfolios. 
For value weighted strategies, high trading volume zero-cost momentum 
portfolios also realize significantly higher returns than low trading volume zero-cost 
momentum portfolios, which is comparable to the results obtained by equally 
weighted strategies. However, value weighted winner and loser portfolios do not 
demonstrate the same patterns as equally weighted winner and loser portfolios. In 
fact value-weighted winner and loser portfolios exhibit opposite patterns, with high 
volume winner (loser) portfolios outperforming low volume winner (loser) 
portfolios. 
After controlling for the trading volume, momentum profits are significant for 
high and medium trading volume groups. However, the largest average return, 2 
percent a month, can be obtained by longing low volume winners and shorting high 
value losers. The results are similar to those in the United States documented by Lee 
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and Swaminathan (2000) which support the argument that trading volume can be 
used to predict momentum. 
Since large stocks may attract more trading and small stocks are sometimes 
illiquid, trading volume may be correlated with firm size. Momentum profits are 
investigated when both trading volume and size factors are accounted for in 
subsection 8. 
4. Momentum Profitability and Stock Price 
The average momentum returns in different price groups are presented in Table 
11，with panel A and panel B reporting the results for equally and value weighted 
returns respectively. In all price groups except the smallest price group, momentum 
profits are significant and momentum profit decreases as price increases. This 
implies that transaction cost, which is inversely correlated to stock price, may 
explain the observed profitability. However, as both equally and value weighted 
momentum profits remain significant for medium to large price groups, transaction 
cost probably can only explain a small part of momentum profit and the effect is not 
pervasive, i.e. transaction cost cannot explain all of the momentum profits. 
5. Momentum Profitability and Industry Classifications 
After dividing stocks into seven groups according to the SEHK seven-group 
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industry classification, some groups have too few stocks throughout the sample 
period for subsequent formation of the momentum portfolios. These industries 
include Utilities, Hotels and Others and results in these industries are not presented. 
Momentum profits for the remaining four industries: Finance, Properties, 
Consolidated Enterprises and Industrials are tabulated in Table 12. 
Momentum profits are significant for Consolidated Enterprises and Industrials. 
However, these two industries include many different industry groups, which 
suggests that the industry factor cannot be fully controlled within these two industry 
classifications. The significant momentum profits may be due to the industry 
momentum inside these two industries. Unless the stocks are further divided into 
smaller industry groups within these two industries, it is premature to conclude that 
industry cannot explain momentum profits. Instead, the momentum profits for 
Finance and Property industries are insignificant, which supports the suggestion that 
industry effect can capture momentum profits. 
However, I am not going to separate the stocks using a more detailed 
classification such as the MSCI Industry Classification since, on average, there will 
be less than ten stocks in each industry if the MSCI Industry Classification is 
incorporated. It follows that the idiosyncratic risk cannot reasonably assume to be 
diversified away when momentum portfolios are formed. 
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6. Momentum Profitability and Analyst Coverage 
As suggested by Hong, Lim and Stein (2000), the number of analysts following 
a firm depends on several factors so three different residual analyst coverages are 
constructed here by regressing Ln(no. of analysts) on In(size) (RESCOVl), 
regressing Ln(no. of analysts) on In(size) and book-to-market (RESC0V2) and 
regressing Ln(no. of analysts) on In(size) and stock turnover (RESC0V3) for the 
n 
characteristic sorting analysis. 
Tables 13, 14 and 15 present the momentum profits for different levels of 
RESCOVl，RESC0V2 and RESC0V3 respectively. High RESCOVl, equally 
weighted momentum portfolios realize higher average returns than the corresponding 
low REVCOVl momentum portfolios. The results are similar when RESC0V2 is 
considered. As described in the last section, high turnover momentum portfolios 
obtain higher returns. While high turnover stocks may attract high analyst coverage 
due to commission and brokerage fees, the relationship between RESCOVl and 
momentum profits documented above may merely be the effect of stock turnover. 
However, the results in Table 15 shows that after controlling for size and stock 
turnover factors, the profits of high RESC0V3 equally weighted momentum 
portfolios remain higher than their corresponding low REVC0V3 equally weighted 
portfolios. 
8 Analysis using raw number of analysts is also performed and similar results are obtained. Besides, I 
replicate the analysis by considering stocks covered by analysts (number of covering analyst > 0) only 
and the conclusion is the same. 
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When the stocks are first sorted by past return group and then sorted by residual 
coverage, the value weighted momentum portfolios display similar patterns as 
equally weighted portfolios. However, the results of value weighted momentum 
portfolios using other sorting methods are somewhat different from those of equally 
weighted portfolios. Momentum profits are significant for high and low residual 
coverage momentum portfolios, but not for medium residual coverage stocks. 
Despite this, the value weighted profits of low residual coverage momentum 
portfolios are not significantly higher than the profits of high residual coverage 
portfolios. The relationship between firm size, residual coverage and momentum 
profitability will be analyzed in the next section. 
The results demonstrate that momentum profits are not significantly higher 
when the analyst coverage is low. The results are robust to different definitions of 
residual analyst coverage and different sorting methods. This conflicts with the 
results in the United States and the information diffusion explanation suggested by 
Hong, Lim and Stein (2000). 
7. Momentum Profitability, Firm Size and Book-to-market Ratio 
Table 16 reports the average monthly returns of momentum portfolios formed 
from firm size and book-to-market classifications. Equally weighted momentum 
profits remain significant in most of the groups after controlling for size and 
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book-to-market. 
For both the equally and value weighted portfolios, small size momentum 
portfolios outperform large size momentum portfolios in the low and high 
book-to-market groups, and low book-to-market momentum portfolios outperform 
large book-to-market momentum portfolios in the small and large size groups. 
However, in the medium book-to-market group, value weighted momentum 
portfolios acquire higher returns than equally weighted momentum portfolios and 
large size momentum portfolios outperform small size momentum portfolios. These 
findings suggest that for large stocks, medium book-to-market momentum portfolios 
outperform other extreme book-to-market momentum portfolios but for small stocks, 
low book-to-market momentum portfolios perform better than other book-to-market 
momentum portfolios. This implies that the relationship between book-to-market and 
momentum profitability is not consistent in all size groups. If book-to-market is a 
proxy for measuring the degree of over-confidence as argued by Daniel and Titman 
(1999)，this implies that a high level of over-confidence (low book-to-market) causes 
a larger momentum profits for small stocks, while a moderate level of 
over-confidence (medium book-to-market) causes a larger momentum for large 
stocks. 
8. Momentum Profitability, Firm Size and Trading Volume 
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Table 17 presents the average monthly returns of momentum portfolios after 
firm size and stock turnover are controlled. High trading volume momentum 
portfolios outperform low trading volume momentum portfolios in both size groups. 
Although an exceptional case appears, where the high trading volume, small size 
momentum portfolio does not perform as well as the medium trading volume, small 
size momentum portfolio, this may be explained by the smaller portion of stocks 
entering this size group. If the company has a small size, a relatively larger portion of 
stocks will be held by their major stock holders compared to large size companies 
and therefore it will be relatively rare to observe high trading volume for small size 
stocks. 
9. Momentum Profitability, Book-to-market Ratio and Trading Volume 
Momentum profits when portfolios are formed on the basis of book-to-market 
and trading volume classifications are illustrated in Table 18. Significant momentum 
profits persist when both book-to-market and trading volume are controlled. The 
relationships between book-to-market, trading volume and momentum profits are 
distorted when both characteristics are accounted for in the analysis and no clear 
relationships can be identified. Moreover, the association between the equally and 
the value weighted portfolios is not apparent. The largest momentum return can be 
achieved by longing high book-to-market, low volume winners and shorting low 
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book-to-market, high volume losers. The equally and value weighted returns of this 
portfolio are 4.1 percent and 2.7 percent respectively. This supports the findings 
presented in the one-characteristic analyses. 
10. Momentum Profitability, Firm Size and Analyst Coverage 
Table 19 reports the average monthly return of momentum portfolios after firm 
size and residual coverage, RESCOVl, are controlled. For medium and large 
coverage groups, small size momentum portfolios attain higher return than large size 
momentum portfolios. However, for small coverage groups, large size momentum 
portfolios perform better. 
11. Momentum Profitability, Book-to-market and Analyst Coverage 
Momentum profits after controlling for book-to-market and analyst coverage, 
RESCOVl, are presented in Table 20. High residual coverage momentum portfolios 
outperform low coverage momentum portfolios within all book-to-market groups, 
regardless of portfolio weighting scheme. Similarly, for all residual coverage groups, 
low book-to-market momentum portfolios yield (significantly) higher return than 
high book-to-market momentum portfolios. These relationships remain robust and 
this implies that book-to-market has little influence on residual coverage RESCOVl. 
In addition, the value weighted momentum portfolios outperform the equally 
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weighted momentum portfolios, except for medium analyst coverage portfolios. 
The above analyses suggest that momentum profits remain significant and it is 
not persuasive that momentum profits can be eliminated after controlling for a single 
firm characteristic. This conflicts with the findings suggested by Hameed and 
Kusnadi (2002). Moreover, a two-characteristic partition is also not capable of 
explaining (eliminating) momentum profitability. However, some interesting 
relationships between momentum profits and firm characteristics are identified. If the 
profits can be explained by the Chordia and Shivakumar model as suggested in the 
previous section, further studies are required to investigate the relationships between 
the earnings surprise factor and firm characteristics to address whether the earnings 
surprise factor is able to capture the patterns of momentum profits illustrated above. 
G. Two Alternative Momentum Strategies: Stock Specific Return Strategy 
and Factor Related Return Strategy 
Tables 21 and 22 present the average monthly returns of stock specific return 
strategies and factor related return strategies respectively along with the returns of 
past return quintile portfolios. 
Momentum strategy based on cumulative CAPM factor related returns, 
T - 1 ^ 
一厂/r), fail to realize a significant return, while the stock specific return 
r= r - 7 
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strategy yields significant profits. This suggests that market risk factor does not play 
an important role in causing stocks to enter winners and losers portfolios and other 
factors may be required. 
However, even after considering the size and book-to-market premiums, both 
the Fama and French stock specific return strategy and total systematic return 
t-2 ^ ^ \ 
Strategy, which sort the stocks by X (A ('^ "•r " ) + h.HML^ + s^SMB^), cannot 
T=t-J-L 
obtain significant momentum profits. The results suggest that winners and losers do 
not enter extreme portfolios because of the difference in Fama and French factor 
exposures during the formation period. 
The factor related strategy of the Chordia and Shivakumar model, which sorts 
the stocks by 乞 ( r 町 一 r " ) + fi^HML: + s^SMB^ + p,PMN^), does achieve 
T=t-J-\ 
profits with a magnitude close to those obtained from the raw return momentum 
strategy, although it is not highly significant. Also, the equally weighted returns of 
winner and loser portfolios are close to those of the raw return strategy. This suggests 
that stocks enter extreme portfolios because of the difference in their factor 
realizations as depicted by the Chordia and Shivakumar model. 
I further construct a strategy to scrutinize whether the difference in realizations 
of the earnings surprise factor PMN alone can cause stocks to enter extreme 
t-2 
portfolios. Stocks are sorted by their cumulative PMN realizations, ^p^PMN^， 
T=t-J-\ 
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during the formation period. The profits achieved with this strategy are reported in 
the last two columns of Table 22 which shows that the strategy yields -0.1 and -0.2 
percent for the equally weighted and the value weighted strategies respectively. This 
implies that the four-factor related sorting by Chordia and Shivakumar model, rather 
than the earnings surprise factor alone, explain why stocks enter extreme portfolios. 
The last rows of the Tables 21 and 22 illustrate the risk-adjusted returns of the 
two alternative momentum strategies. The momentum profits are risk-adjusted by 
their corresponding models used to decompose the total returns. Neither the stock 
specific strategy nor the factor-related strategy can attain significant risk-adjusted 
returns, regardless of the model considered. Although the Chordia and Shivakumar 
factor-related strategy obtain significant raw momentum profits, such profits are 
captured by the exposure of Chordia and Shivakumar model of the momentum 
portfolio. 
The results show that CAPM stock specific strategy can attain significant 
momentum returns, possibly due to the relatively lower explanatory power of the 
model. Moreover, neither the stock specific portion of total return nor the factor 
related portion of the return of the Fama and French model causes the stocks to enter 
winner and loser portfolios. After the earnings surprise factor is added to the Fama 
and French model, the factor related strategy yields a return which is comparable to 
the return from raw return momentum strategy. However, similar to total return 
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momentum strategy, such momentum profits are captured by the Chordia and 
Shivakumar model. 
Grundy and Martin (2001) suggest that momentum is caused by stock specific 
return using the CAPM with a size factor and the Fama and French model. On the 
other hand, my results suggest that momentum may be explained by the Chordia and 
Shivakumar factor-related portion of the total stock returns. Further studies are 
necessary to investigate the potential source of momentum profitability of the two 




This thesis investigates the profitability of momentum strategies in Hong Kong 
equity market and analyzed the possible sources of such profits. It presents detailed 
analyses of momentum trading strategies to gauge the robustness of the U.S. findings 
against data-snooping bias and to evaluate alternative explanations of momentum 
profitability. This thesis provides evidence regarding whether momentum profits 
exist in non-U.S. markets and whether the possible explanations found in the United 
States market are applicable in non-U.S. markets. The evidence obtained in this 
analysis can provide further insights concerning the importance of the risk factors in 
non-U.S. markets with regard to the pricing of risky securities. 
Momentum portfolios attain significant profits when the strategy is 
implemented with relatively short formation periods and investment periods. I show 
that the results obtained by Hameed and Kusnadi (2002) are due to inclusion of 
infrequently traded stocks. Contrary to the evidence documented in the United States, 
the Hong Kong stock market does not have a seasonal effect which seriously affects 
the profitability of momentum portfolios although the momentum profits are not 
consistently significant in all calendar months. 
I show that CAPM and Fama and French risk factors cannot fully capture 
momentum profits by analyzing subperiod results and strategies with different 
lengths of formation period and investment period. On the other hand, after the 
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momentum profits are risk-adjusted by the Chordia and Shivakumar model, the 
profits are always insignificant. This suggests that momentum profitability can be 
explained by time-varying factor premiums of the Chordia and Shivakumar model. 
When the zero-cost momentum portfolio is invested for a long horizon, the 
cumulative return increases with the investment horizon initially, reaches its 
maximum and decreases afterwards. The equally weighted momentum portfolios 
achieve larger profits than the value weighted momentum portfolios in the 
intermediate run but the positive returns of the value weighted momentum portfolios 
can be sustained for a longer period than the equally weighted momentum portfolios. 
After analyzing the long-run profitability of the winner and loser portfolios 
separately, I suggest that the existing behavioral models may not be able to fully 
explain momentum profits as they all suggest that returns of both winner and loser 
portfolios display underreaction and oveireaction patterns, which are inconsistent 
with the empirical results. However, these behavioral models may still be valid if 
winner and loser portfolios react differently, in speed and magnitude, to 
macroeconomic news. Long-run momentum profits are risk-adjusted to explore 
whether risk factors are capable of explaining the intermediate run increase and long 
run decline of momentum profits. After profits are risk-adjusted using the Chordia 
and Shivakumar model, the "correction of overreaction" pattern disappears. This 
implies that the Chordia and Shivakumar model may be able to explain both 
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intermediate run momentum and long run reversal. 
Momentum profits remain significant after controlling for either one or two 
stock characteristics. The subsequent profit patterns suggest that momentum profits 
are correlated with firm characteristics. If the profits can be explained by the Chordia 
and Shivakumar model as proposed, further studies are necessary to examine the 
relationships between the earnings surprise factor and firm characteristics to ensure 
that the earnings surprise factor captures these patterns. 
I have analyzed two alternative momentum portfolio formation strategies, the 
stock specific return strategy and the factor-related return strategy. The Chordia and 
Shivakumar factor-related return strategy attain momentum profits with a magnitude 
close to those obtained by total return momentum strategy. On the other hand, CAPM 
and Fama and French factor-related return strategies do not achieve neither large nor 
significant returns. The risk-adjusted returns of these two alternative momentum 
strategies are insignificant, regardless of the models considered. The results also 
suggest that momentum profits cannot be fully captured by the Fama and French 
factors, while the earnings surprise factor suggested by Chordia and Shivakumar 
(2001) may have a significant power to explain momentum profits. 
The results presented here are analogous to those obtained from the United 
States data presented by Chordia and Shivakumar (2001). Therefore the earnings 
momentum factor PMN has significant power to explain momentum profitability for 
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out-of-sample non-U. S. data. Further studies are also necessary to investigate the 
potential role played by the earnings surprise factor, PMN, in explaining momentum 
profitability. If PMN is (or is a proxy for) a risk factor, then momentum does not 
impose a challenge to market efficiency. Unless the underlying nature of the earnings 
surprise factor is identified, it is premature to draw conclusions as to whether 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Long Run Profitability of Momentum Strategies 
Momentum portfolios are formed based on past six-month cumulative return. Stocks are sorted in ascending 
order by past six-month cumulative returns. Equally or value weighted portfolios of stocks in the lowest past 
return quintile is the loser portfolios and the portfolios of stocks in the highest quintile is the winner portfolios. 
Zero-cost portfolios are formed by longing winner portfolio and shorting loser portfolio. Portfolios are formed 
immediately after the formation period. The cumulative returns of both equally and value weighted zero-cost, 
portfolios in each month up to three years following the formation period are presented here. The sample 
period is from January 1980 to December 1999. 
Long Run Cumula t ive Return of Momen tum Profi tabi l i ty 
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Figure 2 
Long Run Profitability of Winner and Loser Portfolios 
Momentum portfolios are formed based on past six-month cumulative return. Stocks are sorted in ascending 
order by past six-month cumulative returns. Equally or value weighted portfolios of stocks in the lowest past 
return quintile is the loser portfolios and the portfolios of stocks in the highest quintile is the winner portfolios. 
Portfolios are formed one month after the formation period. The average monthly returns of equally weighted 
winner and loser portfolios in each month up to three years following the formation period are presented in 
figure A, while figure B presents the results of value weighted portfolios. The sample period is from January 
1980 to December 1999. 
Figure A 
Long-run Returns of Equally Weighted Winner and Loser Portfolios 
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FigureB 
Long-run Returns of Value Weighted Winner and Loser Portfolio 
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Table 7 
Long-run Risk-adjusted Returns of the Zero-cost Momentum Portfolio 
Momentum portfolios are formed based on past six-month cumulative return. Stocks are sorted in ascending 
order by past six-month cumulative return. Portfolios are formed one month after the formation period. The 
risk-adjusted monthly returns of equally weighted momentum portfolios in each month up to three years 
following the formation period are presented in panel A, while panel B presents the results of value weighted 
portfolios. Capital Asset Pricing Model (CAPM), Fama and French model (FF) and Chordia and Shivakumar 
model (CS) are used. Factor loadings are estimated using observations during the investment period. The 
sample period is from January 1980 to December 1999. /-statistics are reported in parentheses and /-statistics 
are adjusted using Newey-West (1987) consistent covariance estimator. 
Equally Weighted Value Weighted 
Month CAPM t FF t CS t CAPM t FF t CS t 
6 0.006 (1.260) 0.005 (0.652) 0.001(0.121) 0.004 (0.782) -0.003 (-0.286) 0.003~(0.177) 
7 0.006 (1.554) 0.004 (0.639) 0.002 (0.240) 0.005 (1.219) -0.004 (-0.549) 0.006 (0.618) 
8 0.006 (1.549) 0.006 (1.175) 0.002 (0.201) 0.006 (1.587) -0.003 (-0.473) 0.003 (0.370) 
9 0.004 (1.418) 0.002 (0.455) -0.001 (-0.168) 0.006 (1.839) -0.003 (-0.614) -0.002 (-0.219) 
10 0.004 (1.320) 0.000 (0.086) -0.002 (-0.251) 0.006 (1.815) -0.004 (-0.900) -0.006 (-0.744) 
11 0.002 (0.768) 0.000 (-0.031) -0.005 (-0.737) 0.004 (1.207) -0.003 (-0.758) 0.000 (-0.006) 
12 0.001 (0.501) -0.002 (-0.806) -0.002 (-0.354) 0.004 (1.303) -0.004 (-0.993) 0.002 (0.783) 
13 0.001 (0.361) -0.002 (-0.631) 0.000 (0.014) 0.003 (1.039) -0.004 (-1.075) 0.002 (0.658) 
14 0.000 (0.180) -0.001 (-0.498) -0.001 (-0.165) 0.003 (0.917) -0.003 (-0.953) 0.006 (0.597) 
15 -0.001 (-0.202) -0.001 (-0.511) 0.000 (-0.022) 0.002 (0.561) -0.003 (-0.934) 0.005 (0.516) 
16 -0.001 (-0.295) -0.002 (-0.586) -0.001 (-0.230) 0.002 (0.582) -0.003 (-0.846) 0.004 (0.520) 
17 -0.001 (-0.429) -0.001 (-0.507) -0.001 (-0.254) 0.001 (0.504) -0.003 (-0.869) 0.003 (0.387) 
18 -0.001 (-0.537) -0.002 (-0.678) -0.003 (-0.637) 0.001 (0.425) -0.003 (-0.903) 0.001 (0.127) 
19 -0.002 (-0.672) -0.002 (-0.680) -0.002 (-0.415) 0.001 (0.296) -0.004 (-0.988) 0.001 (0.180) 
20 -0.002 (-0.718) -0.002 (-0.587) -0.002 (-0.408) 0.001 (0.193) -0.003 (-0.951) 0.002 (0.236) 
21 -0.002 (-1.029) -0.003 (-0.916) -0.003 (-0.624) 0.000 (0.068) -0.003 (-1.012) 0.000 (0.039) 
22 -0.003 (-1.433) -0.003 (-1.198) -0.004 (-0.790) -0.001 (-0.217) -0.003 (-1.186) -0.001 (-0.211) 
23 -0.004 (-1.642) -0.004 (-1.486) -0.005 (-1.056) -0.001 (-0.422) -0.004 (-1.271) -0.002 (-0.423) 
24 -0.005 (-2.016) -0.006 (-1.980) -0.005 (-1.103) -0.002 (-0.738) -0.005 (-1.449) -0.003 (-0.574) 
25 -0.005 (-2.323) -0.005 (-2.143) -0.005 (-1.083) -0.002 (-0.800) -0.005 (-1.395) -0.003 (-0.603) 
26 -0.005 (-2.429) -0.005 (-2.256) -0.004 (-1.008) -0.002 (-0.793) -0.005 (-1.397) -0.003 (-0.650) 
27 -0.005 (-2.688) -0.005 (-2.537) -0.004 (-1.063) -0.002 (-0.749) -0.004 (-1.234) -0.003 (-0.743) 
28 -0.005 (-2.636) -0.005 (-2.523) -0.003 (-0.967) -0.002 (-0.564) -0.004 (-1.159) -0.002 (-0.759) 
29 -0.005 (-2.737) -0.005 (-2.616) -0.003 (-0.978) -0.002 (-0.735) -0.004 (-1.247) -0.003 (-1.008) 
30 -0.005 (-2.714) -0.005 (-2.712) -0.003 (-1.109) -0.002 (-0.706) -0.004 (-1.372) -0.003 (-1.115) 
31 -0.005 (-2.860) -0.005 (-3.008) -0.004 (-1.413) -0.002 (-0.820) -0.004 (-1.499) -0.004 (-1.224) 
32 -0.005 (-3.112) -0.005 (-3.253) -0.004 (-1.549) -0.002 (-0.927) -0.004 (-1.400) -0.004 (-1.180) 
33 -0.005 (-3.029) -0.005 (-3.412) -0.004 (-1.519) -0.002 (-0.944) -0.004 (-1.400) -0.003 (-1.049) 
34 -0.005 (-2.960) -0.005 (-3.255) -0.002 (-1.074) -0.002 (-0.883) -0.004 (-1.270) -0.002 (-0.516) 
35 -0.004 (-2.522) -0.004 (-2.856) -0.002 (-1.043) -0.002 (-0.698) -0.003 (-1.050) -0.001 (-0.450) 
36 -0.004 (-2.323) -0.004 (-2.708) -0.002 (-1.126) -0.002 (-0.685) -0.003 (-0.969) -0.001 (-0.403) 
Max (1.554) (1.175) (0.240) (1.839) (-0.286) (0.783) 
Min (-3.112) (-3.412) (-1.549) (-0.944) (-1.499) (-1.224) 
69 
Figure 3 
Long-run Risk-adjusted Return of the Zero-cost Momentum Portfolio 
Momentum portfolios are formed based on past six-month cumulative return. Stocks are sorted in ascending 
order by past six-month cumulative returns. Portfolios are formed one month after the formation period. The 
risk-adjusted monthly returns of equally weighted momentum portfolios in each month up to three years 
following the formation period are presented in figure A, while figure B presents the results of value weighted 
portfolios. Capital Asset Pricing Model (CAPM), Fama and French model (FF) and Chordia and Shivakumar 
model (CS) are used. Factor loadings are estimated using observations during the investment period. The 
sample period is from January 1980 to December 1999. /-statistics are reported in parentheses and /-statistics 
are adjusted using Newey-West (1987) consistent covariance estimator. 
Figure A 
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